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Effects of external noise on motion perception in amblyopia

ZHANG Yang, XU Peng-jing, QIU Zhu-ping, ZHOU Yi-feng

(School of Life Sciences, University of Science and Technology of China, He fei 230027, China)

Abstract: There are two conflicting opinions about the mechanism of the motion perception deficit in
amblyopia. One is that the deficit observed in temporal detection test ought to be accounted for by the
deficit of the visual spatial information input from the amblyopic eye, while the other focuses on the
temporal detection deficit of amblyopes. So far, no systematic research with external noise has been
performed on the temporal perception of visual stimuli in amblyopia. In this study, we used drifting
vertical sine-wave gratings under different temporal frequencies as stimuli, and compared the motion
direction discrimination performances between fifteen anisometropic amblyopes and nineteen normal
controls in the conditions with and without external noise. It can be concluded that the contrast sensitivity
ratios between amblyopic eyes and non-amblyopic eyes are independent on the temporal frequency, and the
external noise has the equivalent impact on the temporal detection performance in amblyopes and normal
controls. Thus, it reveals that the temporal perception pathway of amblyopes is intact. This study can help
with understanding the impairment mechanisms of amblyopia and pursuing a suitable therapy for amblyopes.
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Tab. 1 Characteristics of the amblyopic observers

optical correction

visual acuity (MAR)

sub gender age type

AE NAE AE NAE
PO1 F 19 A +6.00/+0. 75X42° —0.75/—0.5X161° 4.0 1.0
Po2 M 20 A +3.50 Plano 3.3 1.0
P03 F 18 A +6. 00 Plano 5.0 0.7
Po4 M 13 A +38.00 —0.75/—0.25X90° 7.5 1.4
P05 M 16 A +7.00/-+1.00x100° —0.50/—0. 50X85° 2.8 1.1
P06 F 19 A +4.00/-+1. 50X100° Plano 3.3 1.0
Po7 M 22 A +1.00/+2.00X170° —1.75 10. 0 0.7
P08 F 20 A +6.00/+2.00X175° —1.50 4.0 1.0
P09 F 20 A +6.75 Plano 5.0 1.0
P10 F 18 A +3.50 Plano 2.5 1.0
P11 M 22 A +3.00 Plano 2.5 1.0
P12 M 20 A +3.50 Plano 3.3 1.0
P13 M 23 A +2.50 Plano 1.3 1.0
P14 M 20 A +4.75/0. 75X 80° —1.00 5.0 1.0
P15 M 19 A +3.50 Plano 1.7 0.5
[ F. female; M, male; A, anisometropic amblyopia; AE, amblyopic eye; NAE, non-amblyopic eye; MAR, minimum angle

of resolution.
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